We investigated the relation between visual and vocal attractiveness in women as judged by men. We recorded 34 women speaking four vowels and measured the peak frequency, the first five harmonic frequencies, the first five formant frequencies and formant dispersion. The women were also photographed (head shot), several body measures were taken and their ages were recorded. The voices were played to male judges who were asked to assess the women's age and vocal attractiveness from the recording. The men were then asked to assess the attractiveness of the photographs. Men were in strong agreement on which was an attractive voice and face; and women with attractive faces had attractive voices. Higher-frequency voices were assessed as being more attractive and as belonging to younger women (the lowest frequency produced is a good indicator of age in women in general). Larger women had lower voices and were judged as having less attractive faces and voices. Taller women had narrower formant dispersion as predicted. The results imply that different measures of attractiveness are in agreement and signal similar qualities, such as female age, body size and possibly hormonal profile. 
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A number of studies have investigated female attractiveness in humans (Barber 1995; Rhodes & Zebrowitz 2002) . Attractiveness is often related to visual cues signalling youthfulness (Buss 1989; Jackson 1992; Bereczkei et al. 1997; Rhodes & Zebrowitz 2002) , presumably because one of the major indicators of reproductive potential is age (Symons 1979; Rhodes & Zebrowitz 2002) and these women should therefore be preferred as mates. Women with a low waist to hip ratio (WHR), that is, large hips in relation to waist size, are found to be more attractive (Beck et al. 1976; Singh 1993) . WHR is related to age (Pond 1978), hormonal profile (Singh & Young 1995) and fertility (Singh 1993) . Morphological symmetry is a general signal of fitness (e.g. Thornhill & Møller 1998; Thornhill & Grammer 1999) and has been shown in a number of studies to be related to desirability as a mate (e.g. Rhodes et al. 1998; Perrett et al. 1999 ). In addition, women who are facially attractive have a more attractive scent (Rikowski & Grammer 1999; Thornhill & Gangestad 1999) . This latter result implies that the signals used to judge attractiveness in women, even in different modalities, are concordant (Møller & Pomiankowski 1993) . These signals all seem to be cues to youth or fertility.
What about vocal attractiveness? Are some voices more attractive than others, and if so why? Collins (2000) showed that women prefer some male voices over others, and also agree about which voices are attractive. Women judge men with deeper voices as more likely to have a large body or a hairy chest but are wrong in their judgements, because male morphological characteristics are not related to voice characteristics (e.g. van Dommelen & Moxness 1995; Collins 2000) . However, men with deeper voices do have higher testosterone levels (Dabbs & Malinger 1999) .
Two structures of the vocal apparatus determine basic vocal characteristics: the vocal folds and the supralaryngeal vocal tract (Fant 1960; Lieberman 1984) . The size and thickness of the vocal folds determine the fundamental frequency (lowest frequency produced, F0); thicker folds give rise to a lower voice (Fant 1960) . The F0 (along with other vocal characteristics) of a woman's voice is affected by hormonal changes during adolescence (Abitbol et al. 1999; Fitch & Giedd 1999) and during the menopause (Helfrich 1979; Abitbol & Abitbol 1998) . During adolescence the sub-and supraglottis mucosa become oestrogen dependent, F0 drops and there is an increase in the number of formants produced (Abitbol et al. 1999) . Other vocal parameters also change premenstrually (e.g. increased vocal roughness, Chae et al. 2001 ; loss of upper frequencies and increased hoarseness, Abitbol et al. 1999) . These changes are likely to be due to decreased oestrogen causing changes in the vocal cord mucosa and blood supply (Abitbol et al. 1999 
